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MR No. IB¥F20
NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS

- ‘MEMORANDUM ‘REPORT

for the
Bureau of Aeponautios, Navy Department
WIND-TUNNEL TESTS OF THE 0.l15-SCALE POWERED MOUEL'
OF TWE FLEETWINGS XBTK-1l AIRPLANE
LATERAL STABILITY AND CONTROL

By Kenneth W. Goodson and H. Norman Silveré
SUMMARY

Tests were conducted in the Langley 7- by 1lO=foot
tunnel on the 0.15-scale nowered model of the Fleetwlngs
XBTK~1 alrplane to investlgateathe lateral stablility char-
acterlstics.

The results of thls investligation indicated thgt the
effective dlhedral, with a geometric dilhedral of Bﬁ s was

positive for all conditlons except wave-off. In thls
condition, the model had negatlive effective dihedral at
11ft coefficlents above 2.10. The negative values of
effective dlhedral were not decreessed when the geometric
dihedrael was changed to 110°.

The directlonal stablllity was satlsfactory for all
. condltiona, Increasing the geometrlc dlhedral generally
decreased the directlonal stabllity.

The - tests indicated that the airplane will probably
not experlience rudder lock.

Results of the rudder modification tests indlcate
that the positive varliatiosn of rudder hinge-moment coef-
ficient with yaw, which may result in snaking of the
alrplane, may be reduced by either unsealing the rounded
horn or removing the horn and sealing the gap.
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The rudder effectiveness will probably be sufflelent
to trim the elirplane with the wings level in any condl-
tion. In the wave-off condition, the rudder~tab deflec-
tion would be insufficlent to trim the pedal force to
zero at zero bank.

The alleron effectliveness wlll probably be satis-
factory throughout the argle-of-attack range.

INTRODUCTT C:T

At the request of the 3ureau of Asronautics, Navy
Department, a serles of tests was wade in the Langley
T= by 10=-font tunnel of & 0.15-scnle nowered model of
the Fleetwlings X3TE-1 alrplane. The investigatlon was
conducted to provide data on the stabllity and control
characteristica of the model. The longltudinal stability
and control results of this Iinvestigation are presented
i1n reference 1. The present revport includes the results
.of tests made to determine the lateral stabllity and
control characteristics of the model. From the results
of these tests the probable flylng qualitles of the
airplane may be estimated.

COEFFICIENTS AND SYMBSOLS

The results of the tests are presented as standard
NACA coefficlents of forces and moments. Rolling-,
yawlng-, and pitching-moment coeffilclents are given .
about the center-of-gravity location shown in figure 1
(25.6 percent of the mean aerodynamic chord). The data
are referred to a system of axes in which the Z-axls is
in the plane of symnetry and pernendicular to the
relative wind, the X-axls 1s in the plane of symmetry
and pernendlcular to the Z-axis, and the Y-axls 1is ner=-
pendicular to tle nlane of symetry .

The coefflclents and symbols are defilned as follows:
Cr, 11ft coefficlent (Z/gS)
Cpp resultant-drag coefficient (X/qS)
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Cy lateral-force coefficlient (Y/qS)
Cy rolling-moment coefficlent (L/qSby)
Cm pitching-moment coefficlent (M/qSc)
Cn yawing-moment coefficlent (¥N/qSby)
Ch hinge~moment coefficient ' (H/qbce)

To! effective thrust coefficient (Tg/qS)

nD/V  propeller dlameter-advance ratio

n propulsive efficiency (TgV/2mQ)

Qo torque coefficlent (Q/pVeD3)

where the quantities afe defined below and 1n figure 2
X

g} forces along axes, pounds..

L
M}- moments about axes, pound-feet

N .

H hinge moment of a control surface, pound-feet

Q torque, pound-feet

To effective thrust, pounds

q dynemic pressure (V2/2), pounds per séuare feet

S wing area (8.55 sq £t on model)

c wing mean aserodynamlc chord (1l.22 ft on model)

) root mean square chord of a control surface back
of hinge llne, feet

by wing span (7.33 ft on model)

b spaﬁ of.control.surface, feet

v alr veloclty, féet per second
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D propeller dismeter (2.04 ft on model)
revolutions per second

w welght of the alrplane, pounds

and

o] mass density of alr, slugs per cublc foot

a angle of attack of thrust line, degress

1w wing setting with respect to thrust line (2° on

model)

v angle of yaw, degrees

8 control surface deflectlion, degrees

] propeller blede angle at 0.75 radius (18°)

Tg effectlive dlhedral, degrees

To geomstric dihedral, degrees

Subseripts:

a alleron (ap, 83, right and left alleron)

w wing

r rudder

ki flap

t tab

v denotes partlal derlvative of a coefficlent with

respect to yaw (sxample: Czw = %g%

MODEL AND APPARATUS

The XBTK-1l airplene 1s a single-place single-engine,

carrier-based, dive and torpedo bomber with a full
cantilever low wing. It has partial-span, extensible
slotted flaps, "plcket-fence" dive brakes, adjustable
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stabilizer, and a fully retractable conventional landing
gear. At -the design gross welght, the alrplane carrles

a radar unit under the right wing nanel and an auxillary
droppable fuel tank under the left wing nanel in additlon
to one 1000-pound bomb under the fuselage. The rudder 1is
aerodynamically balanced by a comblnation of an overheng
balance, a horn, and a tab. The balance tab has a deflec-
tlon rate of 0.51 of the rudder deflectlion and may also
be hand~cranked to a maximum deflectlion of #50 for
trimming., Each alleron is asrodynamlcally balanced by

an internal sealed balance and & spring tab. The balance
area 1s ;1 percent of the alleron area. A summary of the
physlcal characterlistics -of the airplane 1s presented

in tables I, IT, and III.

The model was furnished by t'we Fleetwings Division
of the Kalser Cargo Corporation. A three-view drawlng
of the 0.15-scale model 1s shown in figure 1 and photo-
grephs of the model are given in figures 3(a), 3(b),
and 3(c). Small wooden dowels were vlaced in the leading
edge of the wing (18.09 in. from the center line) to
simulate cannon on the alrplane.

The model was equlpped with a slotted extensilble
type of landing flap which extends across the fuselage
(f1igs. 3 and h%a)) with a 22,5-percent chord and a
L3,1-percent svan. The center and the outer flaps can
be operated separately. Sneclal flttings were supplled
for changlng the geometrlc dlhedral.

The dive brakes (figs. 3(c) and L (b)), which are of
the plcket-fence type, are mounted on the unper and lower
surfaces of the center wing panel near the tralling edge.
The hinge llne of the upper surface brake 1s located at
the tralling edge. The hinge line of the lower dive
brake 1s, however, located at the leadlng.edge of the
lower brake in the conventlonal manner. The dive brakes
on the alrplane are linked together in such a meanner as
to reduce the total hinge moment of the system.

The vertical tall has a modified MNACA 66,2-015 root
section and a modified NACA 65,2-009 theoretical tip
sectlon, The modiflcation coniisted of replacing the
cusp trallling edge with a stralght llne falring tangent
to the alirfoll contour at the 0.70-chord section. The
rudder had an area of 30.5 percent nf the vertical tall
and was mass~balanced. The model was tested with several
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modifications of the vertlical tall as shown in figure 5.
The rudder was filrst modifled by rounding the lower sur-
face of the horn balance. It was further modifiled by
meking hinge cut-outs in the balance and 1n the seal
(modification 3). The rudder was sealed up to the horn.
The data presented herein are based upon the above modl-
ficatlions (fig. 6) since these modifications represent
the prototype alrpleme. A further modificatlion was

made by removing the horn.

The aileron on the model, which was located out-
board of the center wing panel, had a span 5| percent of
the wing semlsp n. The alleron waa of constant per-

centage chord EE = 0.20)., All tests reported herein
w

were made with an alleron seal of cellulose tape. No

provislions were made on this model for the measurement

of alleron hinge moments., '

. The .model was equlpped with a 2.0lj-foot~diameter
propeller with blades set at 18° and was powered by a
56-horsepower Induction motor. The propeller speeds
were determined by a small elternator tachometer and a
cathode~-ray oscillograph comblnation.

The model conflguraetlons referred to in the text
end on the figures are as follows:

1. Crulsing conflguration
Flaps neutral
Landing gear retracted
Fuel tank on left wing
Radar on right wing

2. Landing configuration

Tlaps derlected (45°)

Landing gear extended
(a) Main wheels down
(b) Wheel-well cut-cuts in wing open
(¢) Tall wheel down
(d) Tell-wheel door open
(e) Arresting hook extended

Fuel tank on left wing
Radar on right wing
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3. Diving confi ation
TUpper dlve ;Iaps défléctéd'(g5°r
Lower dive flaps deflected (80°)
Center flap deflected (45°)

Landing gear retracted
Radar on right wing

The rudder, rudder-tab, and alleron deflectlons
were set by means of templets to *0° 30'. Flap and
dilhedrai flttlngs were supplied by the manufacturer.
Straln gages and straln-gage fittings were constructed
and installed by the Langley Laboratory.

TESTS AND RESTLTS

Test condltlons.~ The teats were made at dynemic
pressures of 9.21 and 16.37 pounds per square foot,
corresponding to alrspeeds of about 60 and 80 miles
per hour. The test Reynolds numbers were about 685,000
and 910,000 based on the wing mean aerodynamic chord of
1.22 feet. Because of the turbulence factor of 1.6 for
the tunnel, offective Reynolds numbers (for maximum 1lift
coefficient) were about 1,100,000 and 1,460,000.

Test procedure.- The model propeller was calibrated
by measurlng the resultant drag of the model 1n the
crulsing conditlon at zero angle of attack for a range
of propeller speeds. The thrust coefficlents were deter-
mined from the relation .

Tc' = CD - CDR

where Cp 1s the drag of the model with the propeller .
removed. The torque coefflclent @, was computed from
the motor calibration chart (torque &s a functlon of
minimum current) using the minlmum current of the motor
for each propeller speed. The propeller callbration 1s
presented as a function of nD/V (fig. 7). The vari-
atlion of 1lift coefflclent with thrust coefficlent for
the airplene 1s presented in figure 8(a). With the ald
of these two figures, a propeller speed required to
simulate the speciiied power conditlon may be determined
for a particular tunnel speed. All tests reported herein
wore made at thrust coefficlents simulating teke-off
power on the prototype alirplane. The torque coefficlent
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of the model, as a functlon of 1lift coefflclent, was in
good agreement with the torque coeffliclent of the alr-
plane %gig. 8(b)). All tests simulating windmilling
power were made at a thrust coefflclent of -0.010.

Correctlons.- All data have been corrected for
tares caused by the model support strut. Jet-boundary
correctlions have been -applied to the angles of attack,
the drag coefflclent, and the tall-on piltching-moment
coefflcients,

Presentatlon of data.- The results of the lateral
steblllty investigation made on the 0.l15-scale model of
the XBTK-1l airplane are presented in the following

flgures:

Flgure
no.

A. Rudder-fixed stabillty:

l. Later&al stablllty parameters . . . e« 9
2. Lateral stablllty characteristlcs in yaw « o 10
B. RU.d.d.BI‘-fI‘BB stability . L] . . . . [} ] . . [ L I ) » 11

C. Control characteristics:

l. Effect of rudder modilfication on the saero-
dynamic characterlistics In yaw . . . . « 12

2. Effect of rudder deflection on the aero-
dynamic characteristlics ln
(a)Yaw............. 13&1’16.1,.].
(b) PitCho ¢ o * & 9 o « o o 015

3. EBffect of rudder-tab deflection on the aero=~
dynemic characteristics in yaw . . . . « 16

D. Alleron characteristics in pitch « « « « « 17 and 18

DISCUSSION
Rudder-Flxed Stability

EBffectlve dihedral,.,- The effectiv °dihedral with the
orlginal geometric dlhedral angle of BE was positive for

all condltlons except for the take=-off power, landlng
conflguration where 1t becomes negative above a 1lift
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coefficlent of ebout 2.1. The effective dlhedral for the
high-spéeéd condition was fairly high (8.7°). This value
was obtalned from flgure 9 by using the theoretlical value
for &C3/Qy of 0.00023 per degree of effective dihedral
(refersnce 2). A comparison of tail-off and taill-on
data shows that the vertical tall has a large positive
effect on the effectlve dlhedral for all confilgurations |,
and powers. DBecause of the large incremental change in
rolling moment with rudder deflection (fig. 13), the
slope of the rolling-maoment curve will become less
posltive or more negative when the model 1s trimmed in
yaw;' therefore, ' the effectlive .dlhedregl wlll be decreassd.
The effective dlhedral for the trlmmsd wave-off conditlion
(take-off power, landing configuration) 1s about -3.5°

to -L4.0° at a 11ft coefficlent of about 2.06 (fig. 13(e));
however, figure 9(d) indicates that the effectlve dihedral
wlll probably be decreased at higher 1ift coefflclents.
In an effort to increase the effective dlhedral in the
wave-off conditlion, 1t was declded to increase the
geometric dihedral angle to 11°. Calculations by the
method of reference 2 indlcated that CZW should be

increased by 0.000,48 when the gegmetrio dlhedrael of the

1
outer penels was changed from 8}1 to 11°. The measured posi-
tive moreasa.:lnclw corresponded very closely to the cal-

culated value In gll condltlions except for the wave-off
condition at 1ift coefficlents above 2.28 for which case
the effective dihedral was actually reduced (fig. 9(4d)).
The explanatlon for thls negative Increase 1ln effectlwve
dlhedral 1s not lmown at present; however, similar
results have been observed on another model tested 1in the
Lengley 7- by 10-foot tunnel. Good agreement in sz

was obtalned between the data from yaw-range tests
(£ig. 1?) and those from pitch tests 1:ade at ¥ = *50
(fig. 9).

Directional stablllity.- The test data indlcated
that the model was very stable dlrectionally for all
candlitions; the value of an was plways greater

than -0.0015. Lowering the flaps (fig. 9(c) and 9(4))
generally Increased the directlional stabllity throughout
the 11ft renge. The directional stabllity dld, how-
ever, decrease somewhat as the 1lift Ilncreased 1in the
landing condition. The dlrectional stabllity increases
in all conditions when power is applied (fig. 9).

This Increase 1ls most pronounced in the wave-off con-
dition (take=-off power, landing configuration). The
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paremeter C determined from tests made through the
yaw range agree well wlth the an of laterd stabllilty

parameter tests. The dilrectional stabllity parameter
obtained from yaw tests 1s tabulated below for the sake

of comparlson for varlous model conflgurations and power
conditlons,
YT

Fipgure Model 6p = O
no. |configuration @ |0 Power

Tall-on |Tail-off

13(a) Cruising 11.0{1.1} [Windmilling|~-0,00187}0.00080
13 (b) Cruising 5| «23| Take-off | =-.00208{ .00068
13(0) Cruising 7.711.05| Take-off | -.00280{ .00112
13(d) landing 10.5{1.63 [Windmilling| -.00220| .00080

13(e) Landing ~ [10.0|2.06| Take-off | -.00590| .000L49

U Dive 1.0 .15({Wirdmilling| =.00212| ~===evua

Increasing the geometric dihedral angl~ to 11°,
In generel, decreased the directional stabllity. For
the wave~off conditlons, C,, was increased sllghtly at

1ift coeffliclents above 2.23 when the geometric dlhedral
was lncreased.
Lateral force.- The positlive velues of Cy 2 for all

conditions indicate that the alrplane will have right
8idesllp with right bank and vice versa. The tall lncreases
the posltlve value of CY¢ as shown by comparing tall-on

and tell-off data,

Pitching moment dus to z%g.- The data of figure 13
Indicate substantlal changes 1n pltching moment with

yaw for the power-on condltions. However, estimatlons
indicate that less than 1° change in elevator deflectlion
would be sufficlent to trim the pltching moments resulting
from a change in rudder deflection of i5°
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Rudder-Free Stabllity

Rudder-free characteristics.~ The rudder-free char-
acterIgtics for the most criticel conditlons were obtalned
from data of figures 13 and 16, . These rudder-free data
were obtalined by taklng into conslderation the balance-
tab deflection end a trim-tab deflection of 5°. Curves

gresented also consldering only a trim-tab deflectlon
of 5 From preliminary calculations, trim-tab deflec-
tions of 5° and 15° were required for the take-off power
crulsing conflguration and the take-off power landing
configuration, respectively; however, since only ¥5° of
trim-tab deflectlon was provided for on the prototype
alrplane, the rudder~free curves were determined for
this value. The results (flg. 11) indlcate that the
airplane wlll probably not have rudder lock; however,
there is a tendency for rudder lock at both negative
end posltive yaw values of about 10° to 15° A com-
parison of the results obtailned with the balance tab
locked and operating indlcates that the rudder~lock
tendency 1s aggravated by balance-tab deflection. The
rudder-free characteristlcs wlth the balance tab locked
are comparable to those of a spring tab. It l1ls thought
that by using a spring tab to obtain aerodynamlc balance
of the rudder the trand toward rudder lock may be
reduced.

. CONTROL CHARACTERISTICS

Rudder modlficatlions.- The original rudder horn had

a flat under surlfece. It was thought that this might
lead to early compressliblllity effects. Also, it was
noted from preliminary tests that wlth the original
rudder Chy Wwas positlve. 8Since snaking of the alr--
plane may result from thls aerodynamlc characteristilcs
of the rudder, it was deslred to cetermline ths effect

of various modifications (fig. hla)) in reduclng the
poslitive value of Chy- Results of rudder tests con-

ducted through the yaw range (fig. 12) indicate that OCp

may be appreclably reduced by sither unsealling the rounded
horn or removing the horn and sealing the rudder gap. The
latter modification reduces th to approxlmately zero.

The effectiveness of the rudder was increased by roundlng
the wunder surface of the horn (modification 1). The
other modiiications decreased the effectliveness.
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A comparlison of the results of the rudder modifica-
tilons et small rudder deflectlions is presented in the
following table.

Nl e e
original ~-0.00156 0.0031 ~-0.002L

1 -.00185 .0027 -.002};

2 -.00105 ,0018 -.0016

3 -. 00163 .0027 -.0030

" -.001)2 .0009 -.0025

5 -.00138 0 -.0035

The lncrement of Cp, obtalned when the horn was

removed (epproximately -0.0027) (figs. 12(d) and 12(f))
checked closely with the estimated value (-0.0021)
using date of reference 3.

The rudder modifications have very 1little effect
on the cross-wind and rolllng-moment coefficlents.

Rudder and rudder~tab charactcrlstics.- The rudder
(modifTicatIon %) and rudder-tab eilectliveness &as deter-
mined from figures 13, 1l, and 16 are presented in the
followlng table:

Model a |ocp Power | 9Cn/08, |0Chp/064
conflguration v =0 v =0

Cruising 11.0 |1.1{Windmilling| -0.0015%| -0.00265
Crulsing - .23| Take-off | -.,C0163| =-.00340
Crulsing 7.711.03] Teke-off | =-.00231| ~-.00600
Landing 10.5 |1.63|Windmilling| -.00155| -.0033L
Landing 10.0|2.0€6| mTake=-off | -,00311| ~-,00950

Dive 1.0 «15|Windmilling| =-.001L2|~=~-==-<
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The rydder and rudder-tab effectivensess are greatly
increased with take-off power in the landing conflgura-
tion.,

Preliminary calculations indicate that there willl
probably be sufficlient rudder effectiveness to trim the
alrplane in yaw with the wings level for any condltion.,
Further eatimations indicate that there 1s sufficlent
-trim-tab deflection to trim the pedal force to zero with
the wings level except for the wave-off condition.

The rudder hlinge-moment coefflclent does not show an
apprecleble change In the dive configuration as compared
with that of the crulsing configuration.

A positlve rudder-tab deflaction of 10° (fig. 15)
has a small constant effect (-0.003) on the yawlng moment
throughout the 1lift range for the take-off power, crulsing
configuration. The rudder hinge moment resulting from
a 10° tab deflection (zero rudder) will overbalance the
hinge moment caused by 10° of rudder dsflectlion (zero
tab The lateral force 1is reasonably constant throughout
the pitch range.

Alleron characteristics.- The alleron characteristics
were obtalned from tall-olr tests for two model conflgura-
tions (cruising snd landing). The rosults of these tests
(rigs. 17 and 18) indicate that the effectiveness of the
control surface 1s very good throughout the angle-of-
attack range. Flap deflectlon has no appreciable effect
upon this condition., Preliminary calculatlons from
unpublished data 1indicate that the requlred helix angle
of 0.08 may be obtalned by the alrplane in eoither the
landing or high-speed conditlons,

The adverse yaw resulting from alleron deflectlon 1s
Increased when the flap 1s deflected.

CONCLUSIONS

The results of wind-tunnel tests to determine the
lateral stabllity and control characteristics of the
XBTK~1l airplane Iindicate that the followling conclusions
may be drawn:
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1, The effective dlhedral was positive for all con-
ditions’ except wave~off where it was negative at 1lift
coefficients above 2,10. The negative effectlive dihedral
for this condition was greater when the geometrlc dlhedral

angle of the outer panel was changed from 8&0 to. 11°.

2. The directlonal stabllity should be satisfactory
for all flight conditiona. Increasing the geometric
dihedral angle generally decreased the directional stabllity.

3« The posltive values of CYW for all ionditions

indicate that the airplane will have right sideslip with
right bank, and vice veraa.

li. The estimated rudder-free characteristics indicate
that there will probably be no rudder lock although
snaking of the alrplane may result from the positlve
varlation of rudder hingze moment wlith angle of yaw with
the horn balance in place. ,

5: The varlation of rudder hinge moment wilth angle
of yaw was reduced to approximately zero when the horn
was removed, The rudder effectliveness was Ilncreased when
the horn was rounded but was decreased when the gap was
unsealed, when hinge cut~outs were made in the seal and
balance, and when the horn was removed.

6. Estimations indicate that there is probably. suf-
flclent rudder effectiveness to trim the alrplane wlth
wings level and, except for the wave-off condition, ’
there 1s sufficlent tab deflection to trim the pedal
force to zero with wings level,

7. The effectiveness of the alleron should be
satlsfactory through the angle-of-attack range. The
adverse vyaw resulting from alleron deflection is increased
when the flav 1s deflected.

Langley Memorial Aeronautical Laboratory
National Advisory Commlttee for Aeronautics
Langley Fleld, Va.
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DESCRIPTION OF FLEETWINGS XB3TK-1 AIRPLANE

Name and type . . « .
Engine . + « « ¢ <
Ratings:
Normal power
Take~of'f power . .

Military power . .

Propeller . . . . .
Diameter, It . .
Blades (number and
Gesr ratio . . . .
Activity factor .
Blade thickness (h

Normal gross weight,
Over-all length, ft
Over-all height, ft

Wing span, ft ... . .

TABLE I

MR No. L5F20

XBTK-1 (Navy dive-torpedo bomber)

. . . . Pratt & Whitney R-2800-22W

[1700 bhp alt 2600 rpm at sea level

1700 bhp at 2600 rpm at 7000 £t
\1u5o bhp at 2600 rpm at 18,500 ft
‘2100 bhp at 2800 rpm at sea level
{2100 bhp at 2300 rpm at 1000 £t
11600 bhp at 2800 rpm at- 16,000 £t

. . . ) . . ° . . .

designation) .

. . . a . o . -

/Olo.75R ¢+ ¢ -
1D v e o e e e e e

.
. .
.
-

NATIONAL ADVISORY

COMMITTEE FOR AERONAUTICS

four,

Familton Standard

13.58



TABLE II

MR No, L5F20

AIRPLANE WING AND TAIL-3URFACE DATA

Horlzontal Vertlcal
Wing tail tall
Ares, 8q ft 380 80 851.25
Span, ft L,8.67 18.5 8.54
Aspect ratilo 6.23 .26 1.42
Taper ratilo .50 % N CEE L L P L e Lt
Dihedral, deg 8.25 0 @ J|eemmeeeeeeaa
Incidence, deg 2 2 to -7 0
Geometric twilsty,
Root sectlon [NACA 2,16 |NaCA 66,2-015 |NACA 66,2-015
Modifiled Modifled
Tip section NACA L)j12|NAacA 66,2-009 |NACA 65,2-009
Modified Modified
Mean aerodynamig
chord, It 3.17 |m-mwmmmmee Tl B
Root chord, ft | 9.17 545 6.89
Theoretlical tip
chord, £t .585 3,20 2.67

8Tncludes dorsal

fin.
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TABLE III

ATRPLANE CONTROL~SURFACE DATA

Dive brakes

Percent span

Area, aft of hinge line, sq ft
Balance area, sq ft
Trim-tab area, sq £t
Percent spen
Tab travel, deg
Balance tab area, sq It
Percent span
Tab travel, deg

Control travel, deg
Root mean square chord, ft

Distance to hinge line from
normal c.g. (25.6), ft

Ailerons Blevators Rudder
5h.C 95.0 100
26.86 22.50 15.66
15,11 2.96 85,02

b.52 Hone 1.00
2.8 | cmimmemenaa 2%.,0
£ L i
2.76 3.36 1.00
13.2 25.7 23.0
115(¥30 1b) | Z15(¥55 1b) | *15(64=-0.516,)
i15 15, -25 120
1.37 1,27 1.90
----------- 22.00 2% 67

Uoper 31.l
Lower 35.1

“Goper 73
Lower 80

Upper 1.15
Lower 1l.55

81,20 sq ft horn.
left aileron only.
Cleasured from aileron contour,

Flap deflections (corresponding powers)

landing, deg .
Cruising, deg

Diving, deg

o o o « o U5 (power off)

flaps retracted

. (center flap) LS

02dGT "ON HKW




]

Root section - NACA 2416
y Tip section — NACA 442
| " Wing area - 8.55 ft#
| 189 ~ MAC. = [4.64 in.
Tu Design CG (Whee/s up) 25.6 % MAC

=== s0% -—1 /;50 Taper ratio, outboard panel- 50
| -— F 2ol 825" Geometric Twist of outboard panel— .2.2°
\ : a — l Incidence of inboard pane/ — 2 °0'
% All dimensions in inches

| | 70.20 /\
2442 Dia—— \:'J% I \ I g

T !

k N 5 '———%. B - £ Thrys+
21.34 ‘

— 39.60

- v
e—24.9 — l T
/T T NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS

Figure / .- Three view drawing of o15-scale model of Fleetwings XBTK-I airplane.

03461 °ON ¥KW




MR No. LS5F20

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS
Figure 2.— Notat/on oF the system of axes
andg the control-surface hinge moments and
deflections. (Arrows indicate positive values.)



Figure 3(a).- Three-quarter front view of a 0.15-scale model of the XBTK-1 airplane.

“ON UW
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Figurg 3(b).- Three-quarter rear view of a 0.15-scale

model of the XBTK-1 airplane,
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Figure 3(c).-

Three'-quarter rear view of the dive brakes tested on the 0.15-scale
model of the XBTK-1 airplane.
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Ce/fc,= 225
w = /6.50 1n,

024S1

Figure <).-Details of siotted Flap positions for various deflections tested on the 015 scale model of the XBTK- airplane.



————— == 4

J (I
W f— 180

- .27
Upper Dive Brake beta!

. ] 7 0000

CUTRTTTS

il

All dieensions
n 1nches

T
L

270

/3.71»-,
T_T/p/ca/ Secfion AA \( / Lowep Dive Brake Detay/
bo,

NATIONAL ADVISORY
COMMITTEE: FOR AERONAUTICS

F/gur'e 4G\ Deta! of dve brakes on the 015 scafe model of 1he XBTK-1 airpkre.
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All dimensions 1n inches

Total vertical tal area- - - - - — —— L5 sg T
Rudder area aft of hinge— - — — - - —- 352 sgft
Root mean square chord aft of hinge - - 347 in.
Unshielded area of rudder horn - — - — — --.016 sq ft
Shielded area of rvdder born - - — — ~ - - 011 sqft

% includes dorsal fin

Not fo scale

, ———4.800
ke 25wt 255 Theo. 1p modified
e-1.92" section NACA 65,2-009
|
1 ‘
192/ F / \
*! [+-0i8 (average) "
L
. | - = 645
Seal(extends from root B
section fo point A) 15.075

Typical section T 493

-—msok» -

I
__l_
BBEL T i
Thea root modified . 45
section NACA 66, 2-0/5
T - v
1 .
45 I ' 8.08 4275
[ Rudder Hinge
Thrust
- 4 -~
2 }/

Ongnal vertical tail

Rudder Modifications

1~ Horn rounded

2 -Horn rovnged
Unsealed

3-Hern rovnded and fuo dumiry
hinge cutouts in balance

Rudder sealed yp fo horn with
two duromy hinge cutouts in
the seal of dimensions &' ¢ &'
width far the 7 and 55
location of hinge cutouts
respectively

v i'Rudder

M o
f "
~le i

Detajf A

4=Horn removed and completely
sealed up o tip except for
dummy hinge cutouts mn sea/
and palance

5 ~Horn removed and sealed up
fo pont A with cutouts
same as 1n modificton 4

Rudder
¢ Thryst

—

NATIOMAL ADYISORY
COMMITIEE FOR AERONAUTICS

Figure 5 ._ Comparyson of rudder modifications as tested on the 0.15 scale model of the XBTK~-1 airplare.
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Nofe-Nol 10 Scole, ol OFIens/ons /#Iches

FIoure 6 ~[2rovwis

* ;

7oral verticol Ial oreg ~-———=—1.4559 7
Rudder orea o7 or rmge———03525q It
Roor meor] square ctiord

or7 of fun -
Cutouts in deal & ond wide

Tor Fmge a//og/fs ot 20 ond

B0, respectively. .
Average Iraning edge ongle———20°45’

* [nicluaes dorsol v _

f 4.80— 70 a[rf (274

2625 S 000
%é (92 {=r Modl

d

’. l - /8 584

/

> 808

200t onrrol section

<4275 —"I

NACA 662-015 m0d.

2 Thrust
2

L Ruokkr Hinge

yoaification 3).

g of the vertical tail of the 015 sale model of The XBT K-/ onplone

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS
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